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Abstract

The longitudinal measurement and tuning at the beam transport after the RFQ are important to reduce the beam loss
and the emittance growth in the J-PARC linac, when the high-intensity beam is supplied. The new bunch shape monitor
(BSM) is being developed to measure the longitudinal distribution at the central region of the high-intensity H~ beam
with 3 MeV after the RFQ. The carbon-nano tube (CNT) wire and the thin graphene plate were tested as the material
of the target wire for this BSM. From the high-voltage test and the beam test, it was difficult to use the CNT wire for
the target wire, because of the discharge due to the field emission when the high voltage was applied to the wire. On
the other hand, the stable operation was successful with the thin graphene plate for the BSM. The signal of secondary
electrons derived from the high-intensity beam was detected with the BSM using the thin graphene plate.
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Table 1: Specification of the CNT Wire [6] and the Thin
Graphene Plate [7]

CNT Graphene
Density (g/cm®) 0.56 2.22
Size ¢0.1lmm 1 mmx1mm X 54 mm

X 3ZBSMIZEHLZCNT V1 Y —DEEZRT,
CNT [8] E R VT AT VIR TEENNI WD
V—LDZ 3 )F—BEINS L, BEsEn[9] &
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HWERIAY—AF vy F—FE=&X (WSM) DT 1 ¥ —}f
CLTEAZINTHY, ¥—7&EHK 60mA O 3-MeV H™
V—L%2HELEZEENDS [10], UL, EEEH
IO CNT IZZ I v 2 & LTOBEES 3720 [11, 12].
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Figure 1: Principle of the BSM.
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Figure 2: Schematic drawing of the BSM.

Figure 3: Photograph of the CNT wire.
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Figure 4: Photograph of the thin graphene plate.
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Figure 5: Schematic drawing of the experimental setup in
the high-voltage test.
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Figure 6: Applied voltage and the vacuum pressure in the
high-voltage test. The “length” is the effective length of
the CNT wire, which was exposed in the vacuum. Green
square markers are data with the BMS chamber.
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Figure 7: Applied voltage and the leak current in the
high-voltage test. The “length” is the effective length of
the CNT wire, which was exposed in the vacuum. Green
square markers are data with the BSM chamber.
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Figure 8: Schematic drawing of the experimental setup for
the beam test.
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Figure 9: Applied voltage and the leak current at the beam
test.
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Figure 10: Measured waveform from the SEM with the
thin graphene plate when the RF phase of the BSM was
150 degree.
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Figure 11: Measured bunch shape distribution with the
thin graphene plate.
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